TUBE JOINT 

BACKGROUND OF THE INVENTION 
Field of the Invention: 
5 The present invention relates to a tube joint which 

makes it possible to connect a tube member to a fluid- 
operated apparatus in a liquid- tight manner or in an air- 
tight manner. 

Description of the Related Art: 

10 When a semiconductor chip is produced, a tube joint 

made of resin such as fluororesin has been hitherto used in 
a production line or the like in which a pure water washing 
solution or other chemical solutions or the like are used, 
in view of the cleanness, the corrosion resistance, and the 

15 chemical resistance. 

Such a tube joint is disclosed, for example, in 
Japanese Laid-Open Patent Publication No. 11-182751. That 
is, as shown in FIG. 9, a diametrally expanded end 2 of a 
tube 1 is fitted into a ring groove 6 of a main joint body 5 

20 penetratingly through a plug hole 4 of a nut member 3. A 

female screw section 8 on the inner circumferential surface 
of the nut member 3 is screwed with a male screw section 7 
on the outer circumferential surface of the main joint body 
5. Accordingly, the tube 1 is supported thereby. 

25 However, in the conventional tube joint disclosed in 

Japanese Laid-Open Patent Publication No. 11-182751, the 
diametrally expanded end 2 of the tube 1 is merely fitted 
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into the ring groove 6 of the main Joint body 5. Therefore, 
for excunple, when the force to pull out the tube 1 is 
applied to the tube 1 in the direction (direction of the 
arrow E shown in FIG. 9) opposite to the fitting direction 
5 especially in a high temperature atmosphere, the tube 1 

tends to come out from the main joint body 5. 

In the conventional tube joint disclosed in Japanese 
Laid-open Patent Publication No. 11-182751, no means is 
provided for securing an appropriate screwing amount when 

10 the female screw section 8 of the nut member 3 is screwed 

into the male screw section 7 of the main joint body 5. 
Further, if the screwing amount is excessive, the 
diametrally expanded portion of the tube 1 is pressed toward 
the center by a circumferential edge 3a of the plug hole 4 

15 of the nut member 5. Therefore, excessive load may be 

applied to the diametrally expanded portion of the tube 1. 



SUMMARY OF THE INVENTION 
A general object of the present invention is to provide 
20 a tube joint which makes it possible to reliably prevent a 

tube member from being disengaged from a joint body. 

A principal object of the present invention is to 
provide a tube joint which makes it possible to secure an 
appropriate screwing amount of a nut member on a joint body. 
25 According to the present invention, a nut member is 

screwed onto a joint body along with a second screw section 
which is screwed with a first screw section in a state in 
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which a tube member is inserted into the joint body. When 
the tightening is effected so that the screwing amount of 
the nut member is gradually increased on the joint body, the 
screwing amount is regulated by a regulating element which 
5 is provided on an end surface of the nut member, and thus an 

appropriate screwing eunount is established. 

According to the present invention, the outer 
circumferential surface of the tube member is fastened by 
the fastening mechanism which is pressed radially inwardly 

10 by the inner wall surface of the nut member. Therefore, 

even when any force is exerted in a pull-out direction of 
the tube member, the tube member is prevented from . 
disengagement from the joint body. 

In this arrangement, for example, it is preferable that 

15 the fastening mechanism includes a plurality of collet 

sections which are elastically deformable toward an outer 
circumference of the tube member inserted into the joint 
body and which are circumf erentially segmented to surround 
the outer circumferential surface of the tube member, and 

20 fastening pawls which are formed on the collet sections and 

which bite into the outer circumferential surface of the 
tube member. 

That is, a pressing section is provided on the inner 
wall surface of the nut member, the pressing section 
25 comprises a tapered surface having gradually decreasing 

inner diameters from the second screw section, and the 
collet sections are pressed by the pressing section radially 
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inwardly when the nut member is screwed. Therefore, the 
fastening pawls formed on the collet sections reliably bite 
into the outer circumferential surface of the tube member 
when the pressing section of the nut member presses the 
5 collet sections. 

It is preferable that the regulating element has, for 
example, an annular projection which protrudes by a 
predetermined length from the end surface of the nut member 
toward the joint body, and the screwing amount of the nut 

10 member is regulated by abutment of the annular projection 

against an abutment surface of the joint body. 

In this arrangement, it is preferable that the end 
surface of the nut member is formed with an annular recess 
for receiving the annular projection deformed when the nut 

15 member is further screwed from where the annular projection 

abuts against the abutment surface of the joint body. 

The annular projection is plastically deformable so 
that the nut member is capable of being further screwed from 
where the annular projection abuts against the abutment 

20 surface of the joint body. Accordingly, even when the 

tightening torque of the nut member for the joint body is 
decreased, it is possible to retain the tightening torque to 
be constant - 

Further, the nut member is formed with a plug hole for 
25 inserting the tube member thereinto, and an edge section is 

provided on the inner wall surface of the nut member in the 
vicinity of an end of the plug hole, the edge section bites 
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into the outer circumferential surface of the tube member. 
Accordingly, the tube member is fastened more reliably. 

It is preferable that a tapered surface is formed at 
the end of the joint body, the tapered surface is 
5 diametrally expanded gradually in a direction in which the 

tube member is inserted, and a projection is formed 
circumf erentially on the tapered surface, corresponding to 
the edge section of the nut member. It is preferable that a 
projection is formed circumf erentially corresponding to the 

10 fastening pawls formed on the collet sections, the 

projection is provided on an outer circumferential surface 
at an end of the joint body. When each of the projections 
is formed at the portion of the nut member opposed to the 
edge section or the portion opposed to the fastening pawl of 

15 the collet section, the surface pressure is increased, and 

it is possible to improve the sealing effect. 

The above and other objects, features, and advantages 
of the present invention will become more apparent from the 
following description when taken in conjunction with the 

20 accompanying drawings in which a preferred embodiment of the 

present invention is shown by way of illustrative example. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is, with partial cross section, an exploded 
25 perspective view illustrating a tube joint according to an 

embodiment of the present invention; 

FIG. 2 is a longitudinal sectional view taken in the 
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axial direction illustrating the tube joint shown in FIG. 1; 

FIG. 3 is a magnified longitudinal sectional view 
illustrating a portion A of the tube joint shown in FIG. 2; 

FIG. 4 is a magnified longitudinal sectional view 
5 illustrating a portion B of the tube joint shown in FIG. 2; 

FIG. 5 is a magnified longitudinal sectional view 
illustrating a portion C of the tube joint shown in FIG. 2; 

FIG. 6 is a magnified longitudinal sectional view 
showing that a nut member is further screwed from the state 
10 shown in FIG. 5 and an annular projection is plastically 

deformed; 

FIG. 7 is a magnified longitudinal sectional view 
illustrating a tube joint according to another embodiment of 
the present invention, in which projections are formed on a 
15 tapered surface of a cylindrical section of a joint body; 

FIG. 8 is a magnified longitudinal sectional view 
illustrating the tube joint according to the another 
embodiment of the present invention, in which a projection 
is formed on an outer circumferential surface of the 
20 cylindrical section of the joint body; and 

FIG. 9 is a schematic sectional view illustrating a 
structure of a conventional tube joint. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
25 With reference to FIG. 1, reference numeral 10 

indicates a tube joint according to an embodiment of the 
present invention . 
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The tube joint 10 comprises a substantially cylindrical 
joint body 14 which has a through-hole 12 as a fluid passage 
formed linearly in the axial direction, and a nut member 20 
which has a plug hole 18 having a circular cross section for 
5 inserting a tube (tube member) 16 thereinto and which is 

fitted to the joint body 14 to hold the tube 16 thereby. 
Each of the joint body 14 and the nut member 20 is formed of 
a resin material. 

As shown in FIG. 2, the joint body 14 is provided with 

10 a first male screw section (first screw section) 22a which 

has a screw thread having a substantially trapezoidal cross 
section formed on the outer circumferential surface in the 
vicinity of one end, and a second male screw section 22b 
which has a screw thread having a sawteeth- shaped cross 

15 section formed on the outer circumferential surface at the 

other end. An annular ridge 26 is formed at the end of the 
first male screw section 22a disposed closely to the second 
male screw section 22b. The annular ridge 26 is expanded 
radially outwardly from an annular step 24 having a 

20 circumscribing flat surface. An angular section 28 having a 

hexagonal cross section is formed between the annular ridge 
26 and the second male screw section 22b to grasp the joint 
body 14 by using an unillustrated tool such as a wrench. 

A cylindrical section 30 is formed at one end of the 

25 joint body 14. The cylindrical section 30 has a through- 

hole 12 extending in the axial direction, and a diametrally 
expanded section 16a of the tube 16 is attached to the 
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cylindrical section 30. A tapered surface 32 is provided at 
the end of the cylindrical section 30 (see FIG. 4), and has 
diameters gradually increasing in the direction in which the 
tube 16 is attached to. A chamfered section 34 is formed at 
5 the boundary between the tapered surface 32 and the through- 

hole 12, and is chamfered to have a predetermined radius of 
curvature . 

As shown in FIG. 4, the chamfered section 34 has a 
curved cross section having the predetermined radius of 

10 curvature. Accordingly, it is possible to minimize the 

liquid pool (or accumulation) of the pressure fluid in the 
through-hole 12. 

That is, in the conventional tube joint shown in FIG. 
9, the inner circumferential surface at one end of the main 

15 joint body 5 is chamfered to fit the tube 1. Thus, the 

large dead space 9 is formed by the inner wall surface of 
the diametrally expanded section of the tube 1 and the inner 
circumferential surface at one end of the main joint body 5. 
The liquid pool of the pressure fluid flowing through the 

20 tube 1 is likely to be formed. In contrast, in the 

embodiment of the present invention, as shown in FIG. 4, the 
chamfered section 34 has the curved cross section having the 
predetermined radius of curvature to minimize a dead space 
35. Thus, it is possible to greatly suppress the 

25 probability of the formation of the liquid pool as compared 

with the conventional technique. 

A plurality of collet sections (fastening mechanism) 36 
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are provided outwardly around the cylindrical section 30 
(see FIG. 1). The collet sections are segmented 
circumf erentially at equal distances around the cylindrical 
section 30. As shown in FIG. 3, an annular groove 38 is 
5 formed between the inner circumferential surfaces 36a of the 

collet sections 36 and the outer circumferential surface 30a 
of the cylindrical section 30. The diametrally expanded 
section 16a of the tube 16 is fitted into the annular groove 
38. A fastening pawl 40 with an acute angular cross section 

10 is formed at one end of each of the collet sections 36, and 

protrudes toward the cylindrical section 30. The fastening 
pawl 40 bites into the outer circumferential surface of the 
tube 16 inserted along the annular groove 38 for fastening 
the tube 16. The fastening pawl 40 of the collet section 36 

15 is elastically deformable toward the cylindrical section 30 

(radially inwardly) about the support point of a joined 
section 36b of the collet section 36 with respect to the 
joint body 14. 

Therefore, the fastening pawls 40 of the collet 

20 sections 36 are pressed radially inwardly by a pressing 

section 56 of the nut member 20 as described later on, and 
the fastening pawls 40 of the collet sections 36 bite into 
the outer circumferential surface of the tube 16. As a 
result, the outer circumferential surface 30a of the 

25 cylindrical section 30 is closely contact with the inner 

circumferential surface of the tube 16 corresponding to the 
outer circumferential surface into which the fastening pawls 
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40 of the collet sections 36 bite. Thus, a first seal 
section 42 is formed between the inner circumferential 
surface of the tube 16 and the outer circumferential surface 
30a of the cylindrical section 30 (see FIG. 3), which is 
5 substantially parallel to the eixis of the joint body 14. 

As shown in FIG. 2, a female screw section (second 
screw section) 44 is formed on the inner circumferential 
surface of the nut member 20, and is screwed with the first 
male screw section 22a of the joint body 14. An annular 

10 protrusion 46 is formed on the outer side in the vicinity of 

the plug hole 18 of the nut member 20. The protrusion 46 
protects the tube 16 against any breakage of the tube 16 
protruding from the plug hole 18. 

As shown in FIG. 4, annular fastening sections (edge 

15 sections) 48a, 48b having acute angular cross sections are 

formed on the inner side in the vicinity of the plug hole 18 
of the nut member 20. When the nut member 20 is screwed 
into the joint body 14, the annular fastening sections 48a, 
48b engage with the inclined outer circumferential surface 

20 of the tube 16 so that the tube 16 is pressed toward the 

tapered surface 32 of the joint body 14. 

Therefore, when the screwing amount of the nut member 
20 on the joint body 14 is increased, the tube 16 is 
interposed between the tapered surface 32 of the cylindrical 

25 section 30 of the joint body 14 and the annular fastening 

sections 48a, 48b of the nut member 20. As a result, the 
tapered surface 32 of the cylindrical section 30 tightly 
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contacts the inclined inner wall surface of the tube 16 
pressed by the annular fastening sections 48a, 48b. A 
second seal section 50 is formed between the tapered surface 
32 of the cylindrical section 30 and the inclined inner wall 
5 surface of the tube 16 (see FIG. 4), which intersects the 

axis of the joint body 14. 

As shown in FIG. 4, an annular holding portion 54 is 
formed on the inner circumferential surface of the nut 
member 20 disposed closely to the annular fastening sections 

10 48a, 48b. The annular holding portion 54 has a 

substantially rectangular cross section, and extends via a 
recess 52 having a circular arc-shaped cross section. The 
annular holding portion 54 functions as a retainer 
contacting the outer circumferential surface of the tube 16 

15 so that the tube 16 does not come out from the annular 

groove 38 when the dieunetrally expanded section 16a of the 
tube 16 is inserted into the annular groove 38 of the Joint 
body 1 4 . 

As shown in FIG. 2, the pressing section 56 is formed 
20 on the inner circumferential surface of the nut member 20 

between the annular holding portion 54 and the female screw 
section 44. The pressing section 56 has a tapered surface 
of gradually decreasing inner diameters from the female 
screw section 44. When the female screw section 44 of the 
25 nut member 20 is screwed into the first male screw section 

22a of the joint body 14, one end of each of the collet 
sections 36 of the joint body 14 is engaged with the 
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pressing section 56, and the collet sections 36 are pressed 
radially inwardly. Therefore, one end of each of the collet 
sections 36 is tightened radially inwardly when the pressing 
section 56 of the nut member 20 presses the collet sections 
36. The fastening pawls 40 of the collet sections 36 bite 
into the outer circumferential surface of the tube 16 (see 
FIG. 3). 

An annular projection (regulating element) 60 is 
integrally formed on an end surface 58 of the nut member 20 
in the vicinity of the female screw section 44, which 
regulates the screwing amount of the female screw section 44 
of the nut member 20 on the first male screw section 22a of 
the Joint body 14. As shown in FIG. 5, the annular 
projection 60 has an abutment surface 62 to abut against the 
annular step 24 of the joint body 14. The abutment surface 
62 has a circular arc-shaped cross section. The annular 
projection 60 has a thin-walled annular shape protruding by 
a predetermined length from the end surface 58 of the nut 
member 20 toward the annular step 24 of the joint body 14. 

A first annular recess 64a and a second annular recess 
64b are formed on the end surface 58 of the nut member 20. 
The first annular recess 64a is disposed radially outwardly 
compared with the annular projection 60. The second annular 
recess 64b is formed radially inwardly compared with the 
annular projection 60. As shown in FIG. 6, the first 
annular recess 64a and the second annular recess 64b can 
receive the annular projection 60 when the annular 
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projection 60 deforms plastically on contact with the 
annular step 24. 

The tube joint 10 according to the embodiment of the 
present invention is basically constructed as described 
5 above. Next, its function and effect will be explained. 

At first, the tube 16 is inserted along the plug hole 
18 of the nut member 20. After that, one end of the tube 16 
is diametrally expanded to the predetermined diameter by 
using an unillustrated jig to form the diametrally expanded 

10 section 16a. 

Subsequently, the diametrally expanded section 16a of 
the tube 16 is inserted along the annular groove 38 formed 
between the collet sections 36 and the cylindrical section 
30 of the joint body 14. In this embodiment, the end 

15 surface of the dicimetrally expanded section 16a of the tube 

16 inserted along the annular groove 38 does not have to 
arrive at the deepest portion of the annular groove 38. The 
sealing performance is not affected even when any gap is 
formed between the end surface of the diametrally expanded 

20 section 16a of the tube 16 and the inner wall surface of the 

annular groove 38 (see FIG. 2). 

Subsequently, the female screw section 44 of the nut 
member 20, which is previously fitted loosely to the tube 16 
through the plug hole 18, is screwed along the first male 

25 screw section 22a of the joint body 14 to tighten the nut 

member 20. Accordingly, the tube 16 is retained by the nut 
member 20. 
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When the nut member 20 is tightened to gradually 
increase the screwing amount of the female screw section 44 
on the first male screw section 22a of the joint body 14, 
the pressing section 56 on the inner wall surface of the nut 
5 member 20 becomes in contact with the collet sections 36, 

and the plurality of collet sections 36 are pressed radially 
inwardly by the tapered surface having diameters gradually 
reduced from the female screw section 44 . The fastening 
pawls 40 of the collet sections 36 pressed radially inwardly 

10 bite into the outer circumferential surface of the 

diametrally expanded section 16a of the tube 16, and thus 
the tube 16 is fastened (see FIG. 3). 

Therefore, for example, even when the force to pull out 
the tube 16 in the direction opposite to the direction of 

15 insertion of the tube 16 is exerted, it is possible to 

reliably avoid the disengagement of the tube 16 from the 
joint body 14, because the tube 16 is fastened by the 
fastening pawls 40 of the collet sections 36- 

When the screwing amount of the female screw section 44 

20 of the nut member 20 is increased on the first male screw 

section 22a of the joint body 14, one end of the annular 
projection 60 protruding by the predetermined length from 
the end surface 58 of the nut member 20 near the female 
screw section 44 abuts against the annular step 24 of the 

25 joint body 14, and the screwing amount is regulated (see 

FIG. 5). Therefore, the operator can visually and easily 
recognize that the annular projection 60 of the nut member 
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20 abuts against the annular step 24 of the joint body 14. 
An appropriate screwing amount Is established by confirming 
the abutment of the annular projection 60 against the 
annular step 24. 

5 In other words , the protruding amount of the annular 

projection 60 from the end surface 58 of the nut member 20 
Is previously set so that the screwing amount between the 
first male screw section 22a and the female screw section 44 
Is appropriate when the annular projection 60 of the nut 
10 member 20 abuts against the annular step 24 of the joint 

body 14. 

The appropriate screwing amount of the nut member 20 Is 
retained with respect to the joint body 14 as described 
above. Accordingly, It Is possible to avoid any excessive 

15 biting of the fastening pawls 40 of the collet sections 36 

and the annular fastening sections 48a, 48b Into the outer 
circumferential surface of the tube 16. Also, It Is 
possible to reliably prevent the tube 16 from disengagement 
from the joint body 14. 

20 When the nut member 20 Is loosened so that the screwing 

amount of the female screw section 44 of the nut member 20 
Is decreased with respect to the first male screw section 
22a of the joint body 14, the collet sections 36 are 
released from being pressed radially Inwardly. Therefore, 

25 the collet sections 36 are restored to the Initial shapes 

owing to the resilient force (see two-dot chain lines In 
FIG. 3) to release the dlametrally expanded section 16a of 
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the tube 16 from the biting of the fastening pawls 40. The 
diametrally expanded section 16a of the tube 16 can be 
pulled out easily from the annular groove 38 of the joint 
body 14. 

Even when the tightening torque is decreased due to 
long-time use and the nut member 20 is loosened with respect 
to the joint body 14, the operator can tighten the nut 
member 20 along the first male screw section 22a so that the 
nut member 20 is further tightened until the annular 
projection 60 abuts against the annular step 24 of the joint 
body 14 to cause the plastic deformation. The annular 
projection 60 abutted against the annular step 24 is 
plastically deformed along the adjoining first and second 
annular recesses 64a, 64b without protruding from the end 
surface 58 of the nut member 20. The nut member 20 can be 
tightened until the annular step 24 of the joint body 14 
abuts against the end surface 58 of the nut member 20 (see 
FIG. 6). 

Therefore, even when the nut member 20 is loosened due 
to the long time use, the tightening amount of the nut 
member 20 can be added as compared with the conventional 
technique by the length of the protrusion of the annular 
projection 60 from the end surface 58 of the nut member 20, 
i.e., by the distance D between the annular step 24 and the 
end surface 58 as shown in FIG. 5. Therefore, the 
tightening force of the nut member 20 is reliably retained 
for the joint body 14. It is possible to obtain the stable 



sealing force. 

Further, when the nut member 20 Is screwed on the joint 
body 14, the tube 16 Is pressed by the annular fastening 
sections 48a, 48b and the pressing section 56 of the nut 
5 member 20 to constitute the first seal section 42 and the 

second seal section 50. The stable sealing function Is 
achieved by the combination of the first seal section 42 and 
the second seal section 50. 

That is, the collet sections 36 are pressed radially 

10 Inwardly by the pressing section 56 of the nut member 20 to 

make the outer circumferential surface 30a of the 
cylindrical section 30 tightly contact the inner 
circumferential surface of the tube 16 corresponding to the 
outer circumferential surface into which the fastening pawls 

15 40 of the collet sections 36 bite. The first seal section 

42 is formed between the inner circumferential surface of 
the tube 16 and the outer circumferential surface 30a of the 
cylindrical section 30 (see FIG. 3), which is substantially 
parallel to the axis of the joint body 14. On the other 

20 hand, the tapered surface 32 of the cylindrical section 30 

of the joint body 14 tightly contacts the inclined inner 
wall surface of the tube 16 pressed by the annular fastening 
sections 48a, 48b of the nut member 20. The second seal 
section 50 is foinned between the tapered surface 32 of the 

25 cylindrical section 30 and the inclined inner wall surface 

of the tube 16 (see FIG. 4), which intersects the axis of 
the joint body 14. 
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Next, a tube joint 10a according to another embodiment 
of the present invention is shown in FIGS. 7 and 8. The 
constituent elements that are the same as those of the tube 
joint 10 shown in FIGS. 3 and 4 are designated by the same 
reference numerals, and detailed explanation thereof will be 
omitted. 

As shown in FIG. 7, the tube joint 10a according to the 
other embodiment has a plurality of annular or circular 
projections 66a, 66b formed circumf erentially on the tapered 
surface 32 of the cylindrical section 30 of the joint body 
14. The projections 66a, 66b are spaced from each other by 
a predetermined distance and correspond to the annular 
fastening sections 48a, 48b of the nut member 20. As shown 
in FIG- 8, the tube joint 10a has an annular or circular 
projection 68 which is formed on the outer circumferential 
surface 30a of the cylindrical section 30 corresponding to 
the fastening pawls 40 of the collet sections 36. 

In the tube joint 10a as described above, the single or 
the plurality of the projections 66a, 66b, 68 having 
substantially semicircular cross sections are formed on the 
tapered surface 32 and the outer circumferential surface 30a 
of the cylindrical section 30 of the first seal section 42 
and the second seal section 50. Accordingly, it is possible 
to increase the surface pressure of the sealing surface. 
Further, the frictional force is increased between the 
projections 66a, 66b, 68 and the inner wall surface of the 
diametrally expanded section 16a of the tube 16. Thus, the 
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tube 16 is prevented from any slippage. 

The other function and effect are the same as those of 
the tube joint 10 described above, any detailed explanation 
of which is omitted. 

While the invention has been particularly shovm and 
described with reference to preferred embodiments, it will 
be understood that variations and modifications can be 
effected thereto by those skilled in the art without 
departing from the spirit and scope of the invention as 
defined by the appended claims. 



- 19 - 



